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11-084583 

(a)tf^rT • h ( Pichia pastoris ) fi*00^^/-;i/ 
^izX • -fe btf^X ( Saccharoayces cerevisiae ) S5R<£> a 1 H^ptf) t/ tfi~)\/tfc 

ffi*<£>*# y -;i/^ScoT;vn-;i/^^^^-if«e? (A0Xi)<z>te¥»*£IE 

#K (e);*»K2fctf h n :7>f y (■ethylotrophic yeast) -CAMELS 

^^e^fe^*DNA/^0^fe#^»ffil^ffiSlxC7)fe^<D5 , A0XlRtf3' AOXU 

[f^^4] MK77^ iJ-^>y^M^PTN^>7N D ^gT^^>M*^l 
[»^5] ^RK«$tlfc^^n hU7>f ^ ^*S^pPIC9DP-hMK/SMD116 
[J|#«6] »Jt««Sftfe^fD hD7>f y ?^##pPIC9-hPTN/GS115T* 

[0 0 0 1] 

IEMK ^ r ^ U - # > R<Z)^:*4>iBI63S*tcB8-r 5 0 

[0 0 0 2] 



i 
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K-adomatsu, K. et al. : Biochen. Biophys. Res. Comnun. , 151 : 1312-1318 

©#iiHS<3D# >/^HT*ft5 (ToBomura, M. et al. : J. Biol. Che«. , 265 : 
10765-10770, 1990) 0 MK cCDN^ n - — > S> 2 3M£, MK^I^^^D^ 
- St^^l^ h n > (Pleiotrophin : PTN) 0>cDNA## n - — > 4f £ 
tlfe (Li, Y.-S. et al. : Science, 250 : 1690-1694; Merenmies, J. & Rauva 
la, H. : J. Biol. Chen.., 16721-16924, 1990) 0 PTN#>y^«tt\ £^ 
Ml8kDa/\yty >*££ttc?)#j&tt (D $ ys* 9 ST & U . MK # &3S50 
%03lx=Eny-S:* , rSo MKJSit/PTNIj:, *<Z>-«MBSg#^ IB Steffi 
(7)^\y\°U >^ttitSIH^i:ttlE»5S^ ZK02o®*S:^>;t-i:t$MK7 

7 ^ U -S:^J*"i"S (Muramatsu, T. : Int. J. Dev. Biol., 37 : 183-188, 19 
93; Muramatsu, T. : Dev. Growth Differ., 36 : 1-8,1994) 0 
[0 0 0 3] 

$ £^£&&#!hlll«OTV^ (M^:S0S 0t» »*, 43 : 2288-2294, 
1998 ; n«««& : 70 : 1315-1325, 1998) . 
[0 0 0 4] 

»«#»iMIB©«aifctt«l!a (#H§¥6-253850) , KMK*>^*0M**CJ:£ 

«©»Wi ■ (43lfj§^6-i722l8) . feS^lidU4iffilH^*o!)^BS • t&**J ( 

HfPgrnggS-Sf : PCT/JP98/04299) & h*tf)#fF ffiKtffc $ tlT ^ £ „ 
[0 0 0 5] 

zK^euc MK77 ^ v-omynvKK, mm^tLx. t<om muffins 
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I 

K*a^cDjiBfflew'eft<. #36- ««»«f^«>*aflaftif. 

[0 0 0 6] 

zt.** s^tt. 

[0 0 0 7] 

Pichia pastorjis) b tcM K # KtB:**5H&l8«*«>*52: &f*#T 

g, J. M. et al. : Bio/Technology, 11 : 905-910, 1993) 0 bA^bfctf M 
K#>A#R<D#£\ *<Z)583SStt4>*!< (30~50Bg/L) , t&OTL, «^ 

. tit, mmmm^MJEUK^y^^Ko^m' mm^^mt^^ti\ mo 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

5 ij Ft'ScDNAS:, i^*;*n^tX ■ t ( Saccharo 
nyces cerevisiae )(7)a 1 H'f-SfrE^© */ ^^gB^ffi^lCS^r £ -£?cM K V 

o 

lC<fc£, MK77 S U-*>^^«CD**»»»3S*K:BBb. «fcyjM*«lCtt, 

(1) (a)tfapy - h ( Pichia pastoris ) ft5fc£>* # 7 -;i/f8*tt©T 
;i/n-;i/^-*S/^--t?*e^ (AOXD^n^-^-BE^K (b) y # n S -fe • iz 

UtfS/X ( Saccharoayces cerevisiae ) fi^CO a 1 H^pCD $/ y-J-;i/K#U (c)M 

* 7 -;i/fiaittt©r^3-;i/5r*^^-i2ra^ (aoxi)0XE¥»*sk#k (e)* 

iSM^f ObD7^^iS (Bethylotrophic yeast) T?8ME"f" 5>3S*?V — 

(f)*»MT»l6-r-6*»BB*&jflL, 2fctf(*)*^n hn^>r 

fe^DNA/xCDaS^^ffll^M^^^^^^S'AOXl^^S'AOXl, fr&46MK7 
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(2) hP7>f 7^gftft°^7 • hU (1) tCfH^CT)^^ 

(3) MK77^J-^>/^l»K^A^ST-fe§ (1) (2) IC 

(4) MK77^ , J-^>^i'RtfPTN?>/^RTS)-5 (1) (2) 

(5) C hD7-f *,?g«#pPIC9DP-hMK/SMD1168T**S ( 

3) icia«©4>i&»«*. 

(6) »RK«3ftfe^fD hU7^ y?#S#PPIC9-hPTN/GS115T»S (4) 
[0 0 1 1 ] 

T^^^h (Weiss.an, J. S. & Kin, P. S.: Cell, 71: 841-851, 1992), j£& 
* ^^^a^OKiSaiCW^f (Wiren, K. M. et al.: J. Biol. Che.., 

263: 19771-19777, 1988) , &&W*zfumWft&&* 

U Stt©*SiEbvxrB*««(0»«Sffi«^S««S:%*bT^Si (Wint 
her, J. L. & Sorensen, P.: Proc. Natl. Acad. Sci. USA., 88: 9330-9334, 1 

991) . ^<^(D^um^]<Dmm<Dm^mf?n^tix^^ifi. 

KODBfc*^ ^#*0^^^b<^t-^)i:©^S : fo^^ (Cra«er, 
J. H. et al. : Mol. Cell. Biol., 7 : 121, 1987) „ *?gf93lC £ V*T tt> 
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[0 0 12] 

>/<;i/dt-1=f (SUC2) . Kffi/Jx^^r^-iZ (PH05, PH03) , a - 
•fi=y$ (ME L 1) , aH? (MFahMFo2), aB^ (MFa 

1 „ M Fa 2 ) „ -*g|RNA*^-#lSt (KILM1) , WRDNA^X* F<D* 

( K I L97, K I L28) 4ifOieK*ife5 B MFa 1, MFa 2, K 
ILM1, KIL97&. ^l/^n*JBfc#bT^€>. R«* 

ICfi^J: <5pJffl3*lT^£MF a 1 85—89T ^ JWJB^fth 

(J. Kurjian & I. Herskowitz: Cell, 36: 933, 1982) D 
[0 0 13] 

-^fflv^ti&o 5>&^^;wct;3u B«Bt©^»* ^/^Rlfi^tioJ/ 

(J.Sanbrook, E.F.Fritsch, T.Maniatis: Molecular Cloning:A Laborator 
y Manual, Second Edition. Cold Spring Harbor Laboratory Press, Cold Spri 
ng Harbor, New York, USA, 1989) ^CgH«©«*»&#iS"e«S8^^ £ e Ifi*^ 

GS115 (Sflt#* ; NRRL Y-15851) iC^lT £ ^ £ * - T'feSo gt>»^^56^ 
^*-£LT, ftlAtf, B5*C^»5l/<?#-pPIC9 (Phillips Petroleum 

Co.,) fcJBv^diitf-eSS. R^*-**. *»Bas<ktf fcT*T ■ '1* h U * 

©-fti^tiTtoaiR^igniftae^ 7>t^>u>RM£«e^- (A«piciinn) & 

^xf^^rmn^^t/j-jiy^mmmmBf (his4) . ho>>^m^ 

coied , *«»e^&«^s^sfe^<z>^*T*«r;v3-^^^^^-^© 
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:/n^-#- (5'A0X1) ,yyjt)U$1ZX ■ -fe UtfS/X(Z)a 1 B-f-dfrifcS/ 
«:H-Kf6DNA (S) . A0Xl«£^<Z)4E^*S*gffi#[ (3'AOXl-TT) , £J:tf5'A0X 

[0014] 

£>Lystf)^£, (2) 89#B©Ala©«^2«#»g$ftTV^ <I£jB:SC* : ffc^fc 
26: 568—576, 1988) „ #5§93Tte> M K 7 r ^ U - # > A * ICH^CD S/ 

^- J n/ffi?ll^:5pJfl9■r-&<Z)S:^RF^Si:LTV^-6o MKlg?0S^tt, alH^^l^ 
^nBB?!ICDStfe©Lys-ArglC^< *^-*-BEWGlu-Ala-Glu-Ala©fift (-tfet) 

fift©Lys-Arg©li[ftk:S:fflA't5©AW* bv*. 
MK77 ^ U -#>^«<0*3g»e?fcJU ^TfC>&»T*&& 0 
FMK»g^&, Met (1-3C7)ATG) Ala (64-66CDGCC) &CM£ 22ffi<7) 7 ^ J 

WtfrZ>t£2>i/lfi-J\''<zf3' K^h **UCji<Lys (67-69CDAAA) A^Asp (427-42 
9CDGAC) fcM5121ffl«)T^ ^Hl^?>*:S*lfe^>^^Hfe3- KbTV>S (BE 
: lCDfiEKBEJO. fcitfBBJUS^ : 2 (27 ^ J BftBE#I#J8) . *fe. PT 
N # ROD Met (1-3CDATG) Ala (94-96£)GCA) lCM£32ffi 

<DT * J WLfrbte&S/>f-f Fh, ^*XtCil<Gly (97-69(7)AAA) fl^Asp 

(502-504C2GAT) 136ffi£> 7 ^ 7 Bfc*^ £> & 5 J«3ft* St £ 3 - F IT 

6<Z>«»gE#L £<fctfB#!## : 7 ©7 * y g?gS^fJ#fig) • * 

mm<Dm&.Lt^ mkssvw*. PTNie?®§», Alia, sa££ 

[0 0 15] 
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tf9) fcfflVV «»e^&»5!£LTPCR«:*TV^ Jte^- 

Sl^ttXLl-Blue MRF' S:«KC«-re. n - > S V* < o** 

«: titans o 
[0 0 16] 

>lf 0ha7-f*;^BStl (Hansenula). -fry*? 9 (Candida). # 

D i^7 (Kloeckera) . tf^7, i^^^D^irX. ^JcrfDFb^ (Rhodoto 
rula) ^P>fc5«**&«#?£*l£, ^^^-;i/#«TT*Jf«l"sriB&##&^- 
^jgtCtt, **S#tttf=*7 * AX MJ*GS115 (NRRL Y-15851) fc£0>bf* 

hD7-f ^y>SS, SMD1168(Phil lips Petroleum Company) *>#jlic£i 

S»A"r€>fc«)^H««iffitt. ^Dh^7Xhffi (Hinen, A. et al.: Proc. Na 
tl. Acad. Sci. USA, 75: 1929, 1978) . U^^Affi (Ito, H. et al.: J. Bac 
teriol., 153: 163, 1983) . S«A;i/Xffi(D.M. Becker, L. Guarente, "Meth 
od in Enzymology" , ed. by C. Gutherie, G. Fink, Vol. 194, p. 182, Acade 
■ ic Press, New York, 1991) E<D o t>. fa*ia>;£iST* t^S^lb^fe £> W 
Atf. «^rC;i/XS&S:J§^€>»'&tiU InvitrogenOO^n (MX.H PPIC 

ZAa, B, C, Version A, 160410, 25-0150) &Jg V\£ ^ 
[0 0 17] 
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u **J-mm& + l-, Mut + /-" ) htC SfcfcW:, 

^^^^--tf ^^n^-^-) ica^bfe^ffifcj: y ffc 

|BT?S>5 (#^¥7-111891fej:0 : #gg^8-228779#M) „ K * >7i 2 jR<Z> 

S/y^;i/BHMfcffiMbfc«^|* (pHILD4-hMK/GS115) £ a 1 © ^ ^;HB#J 
&$t?»3S4* (pPIC9K-4AhMR/GS115) 0)7 y - ;* > # -ig*lCfctt£MK # 
^K©«3Eg*S:ELISAiST*it«-rSfc, 0 6 K aVf <fc ? thMK^>y^l 
^2/^^IB^JS:#tf»^l*^»^ «*4 0gT, «3l*#30-50«g/L (1.8A 2 
80 =lMg/Blh bTftJSO T*fe£<Z>lC*fbT* a 1 &**f«^t*<Z>»-&lCtt. 
*&200«g/L"efe*J, JgiffilCEDTAS: ft! *&240»g/LG)»3g*3b^ 6 4l 

TV*&„ — fpJb^>^;V^FPLC^«flCTffl^-teh. H 7 tC^~f <fc "5 IC. ED 
TAS:iinA.fe»-&(Z)5fi3S*tt»?l640«g/L ( Z. CD ft»l/3^ N **gtC 4 fgCDT ^ y 

[0 0 18] 

|gS^pPIC9K-4AhMK/GS115C0 77~^>^ -S*±8^5>MK ^>/^RS 
S P-fe77D-X^J:^A B 'J > 7 7 D - X JC J; y «fJ8 U MALDI& (matrix 
-assisted laser desorption ionization/ tiae-of-f 1 ight «ass spectroaeter 

Tyr-Val-Glu-phe-LysCD 57^ 7 Betffift^tlfc fcOD, Tyr-Val-Glu-Phe-Lys-Lys-L 
ys<7) 1 T ^ J ggtfSfc^tlfcfctf), Tyr-Val-Glu-Phe-Lys-Lys-Lys-Asp-Lys-Val-Ly 



9 



ft!E$#¥ 11-3059917 



-08458 



bTV^ 0 ■r&fct). alg?0 

»JgbTMALDI«S"eRM^«f-rS 
^;i/fcS#>£>*ifcv> 0 fg±&GSii5 



K#>^H<Z>£4MSS?:, NIH3T3ifffl 
Iwasaki, W. et al.: EMBO J. 16 : 6 
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W**T*# tlT fc 'J , KiE P T N * y M « CD 

[0 0 2 1] 
[0 0 2 2] 

SSSi'^ COtt^Ste* ffil^-liSClKU-SaBbrook, E.F.Fritsch, T.Maniatis: Mo 
lecular CloningrA Laboratory Manual, Second Edition. Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York, USA , 1989) tC J: *J IBIS £ 

( 1 ) MK^>^^H*<Z>^»^^^BHW&^tr«a^^^"- 

(2) pho i co^i&^y^-^aa^j&^tf^^^ 

PHOlOD^ytWJ (01) £^tf^^ #~PHILS1 (PHILLIPS PETR- 
OLEUM Co. ,) (ia2) s«jBbfc„ mmm^z 

- - > - * - i: b T HISMe^-fe i: 7 > t: S> U > WttfcC^* 

S^-C^S. t bMK^>7^1$:3- Ki-ScDNA (ffl#|## : 1) ££#S£l 
U MP8**EcoRiS8»fflffi«:*biz>XPCR^ r ^>fv- (K#!#* : 3) £ 
itfT^-teV^PCR^-f^- (E#I#^ : 4 ) ffi ^ T P C R£S Srffv^ 
. ^MKcDNAifBbfeo MKcDNAti, «II8**EcoR HC i V ^JSfb U *X 
^ r #-if-?BtU >S?$tl^c%^^^ ^-pHILSlOEcoRlSPfetC^Ab, MK^ 
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Z/rt>?WgL<<VZ- w pHILSl-3AhMK w £#£ 0 * * - T?*«SHB101 fc 

U I3&y7>f7-S«fflltPCRS:ftK ffiAcDNAtf) 
#ft#lELV^££^Igb£ 0 St 58 SI'*? # -tco^T. M KcDNA^S <t 

(3) a l H^ftS/mBJIS^S^^f - ®iS5 (^©D 

iJ-yAn^iZ* "fe btf^>X©a ^aiD^^ite^- (MFa 1) £)£*H^> 

y-r^mn (bt, r a i B^#j&*>y^;i/B#ij ^e>) (H3) &^tj«3i 

^#-pPIC9K (04) 5:ffflLfc 0 g^^?#-tt> Jiffi*^* # -pHIL 

sue 3 6^cG4l8^cJ:^#3lf-a^s<^)A^v^^'>Btt*e : f'^:*^^?v^ 

£ 0 _hfB (2) (Z)JS{C$CT, MKcDNA£?§g£^ * - P PIC9KIC#A U MK 
ZynVW&W^^V*- "pPIC9K-4AMT Kfg^^ # - ttU £S*C 

(4) a i m^miy^)\ym^}^^timm<^ ^-(omm r©2) 

a 1 H^i5^^;V£^fr#S^'<^#--pPIC9 (05) MIL P PIC91C 
#A"t£MKcDNA&, i?>XPCR-/7>f7- (K#I## : 5) JS<fctf7>^1z 
>XPCR^^-rv- (BB#I#«: 4) £ffl^T (2) £ H«K1 LTff JSbfc. 

«[|8*iREcoRIfeJ:tfXhonc<|: U $£±itHt3 *lfcMKcDNAte. H»tC?gftS*L 
. *X7 r * - «RU ^iSftfeSS^f ^ - pPlC9lc#AU MK*>rt9 
^m^ZZ- M P PIC9DP-hMR M 
[0 0 2 3] 

tT 3r T^«GS1 15. £ £ Xf SMD1 168^\C0M K # > A° ^7 fiJg^K # # - (Z>« Ate* 
InvitrogentB^^MSJLifitD^n hn-;i/ (Mill pPICZAa, B, C, Version A, 
160410, 25-0150) tCl¥ £ Tfto SMD1168tt. :/D ^y-i??g^^# ^ {£V^pep4~ 
;f*T*&£o 

SSJSffill T'#e>iftfcMK#>A£»9I / <# #- P HILD4-hMK„ pHILSl-3AhMK. pP 
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IC9R-4AhMK. V^*pPIC9DP-hMKte, ffilBB»*SacI * fe ttBgl 1 1 X*%£ffiit b fc 

©JH#»*tJBJH<Z>GS115, &£VU±SMD1168£^e*, J3«fctf lMV;i/hf h- 
1 M V;btf b~;WC^?§ U * - SriTOX-feo Bio-Radtf)Gen 

ePulserfcJBw 1.5kV, 25 At F , 200-400*- A <D*ftT*«ft^?Lffi&f?ofco 

«*HEiH#tt. HiscD#s#tt"e*^ji«iu ^B-e**iaae>tcG4i8Ktttci: 

SJBJRifTofco rOD<fce>lCbT\ * * - P HILD4-hMK. P HILSl-3AhMR, P P 

IC9K-4AhMK. tb £ V^ipPIC9DP-hMKT*^RIESI 3 *l fcM K # > # 58^t* P HILD4- 
hMR/GS115. pHlLSl-3AhMR/GS115, P PIC9R-4AhMR/GS115. feS ^ttpPIC9DP-hMK/S 
MD1168£*#£ 0 
[0 0 2 4] 

mmm 3 ] mk^;^ ««^t*a>suBMf * & & 7 5 x n 

(1) #»^^;Mc<fcs«^*©S£v* 

56^«pHILD4-hMR/GS115, P HILSl-3AhMR/GS115. £>£ W*pPIC9K-4AhMK/GS115 
©K»««!ll^feWS«*±?S*©MK^ >7t^(Z)»«*S:H^fe 0 P HILSl-3Ah 

mk/gsiis©*^ MK^>^^»t©«3a*tt*tt)T^a5<. #v^©-e*o.w 

LgStfeofc. «3K«c P HILD4-hMK/GS1150)S-&, $fiSi*<Z)#V^0)T*li 2 ~ 3 ■ 
g/L©^S«)&ftfe. r*UC*fbT\ »3S*pPIC9K-4AhMK/GS115©»^K:tt 

M K * > y \° V K © 56 31 A # » ^> ti Z> Z. h m T**> £ „ 

(2) 5g3a«f(Z)pH^ci:-^>56^K*<Z)av^c■^v^T 
5g^«pPIC9R-4AhMR/GSl 15 & JB V^T . 5§3KB#0>pH £ 3 £ J: 5 JCH« b 

Zff-Dfc-o «#±»*:SDS-3KU 7 ? U;b7 5 K^;Ha»» (SDS-PAGE) T*#*r 

Lfc. httft-ft^SIS (*) <Dv/b*y/bio/20fcttfflbfc. 5631 

3 0 g<£>MK# yn^n\t. 2#©A> Ki: bTS8&&*u pH5T*te. #^-*0> 
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e r*Ui, pH3Ttt. pH 5 J: y %M K ^ Ro^Stf & ^ I i: S:^* It 

(3) ^£(Z)«Sl-<k3?S^%<0aWCoV*T 
56^»pPIC9K-4AhMK/GSl 15, fc J: P PIC9DP-hMK/SMDl 1681C £ £ M K # > 7\° 
^©ftaafeU^fc. 3 Bra»B«©**±»©SDS-PAGE"Ctt, PPIC9K-4AhMK/GSl 
15<Z)*§1^tCte, «?>A^^MK^>^^A^2*JCB.iS*^ P PIC9DP-hMK/SMD1168 

<D^\z\%, i*T?fcofco f«5fct>. :/n^y-^ffi^{Sv^K«sMDii6^ 

[0 0 2 5] 

[S?ife#l4 ] MK$&Wfa<7)7 T ~ * 
5§^ffipHILD4-hMK/GS115^ <fc P PIC9K-4AhMK/GS115<Z) >^ 
5gm^^«#fiS$:20 o ClCbfe^ti, £#»lCttJ. J. Clarc& (BIO/TECHNOLOG 
Y, Vol.9, 455-460,1991) ©*i£i:lfetfotfiofc B 16^4 H BO)«HI_tit* 
0>MK#>^R&ELISAffi (#^¥lO-160735fa«CD^ffi) T?«l5£bfco PHILD4 
-hMK/GS1150>»£\ MK#:Wt*»^*#30~50«g/L (1 .8A 280 =lmg/«l h IT ft 
J90 T*&<5<Z>lC*r LT, pPIC9K-4AhMK/GS115<Z)»'&tti|&200»g/LT?«)y, $ K 
, «*tCEDTA&ftI^Sh»ll240«g/Li:ieflIIbfc (06) fl — |h[ bif > >OWC 
OUT. MK^>7\°^ 056^*5:. Hitrap-Heparin (7 7K^rttS,l"L) * 
^A£ffll^FPLC^#T (0-2M NaCl,50«M pH7.5 Tris-HC1««?K. $S^1 «L/«in) 
tCT. 280n«<D«l3tKlC-fcy«febfe»giR KW*m«ft^ 
«(J)«»MK^>;^ft) Ttt. P HILD4-hMK/GS115CO^'grS&50Bg/LT'fe^COtC*f 
bT. pPIC9K-4AhMK/GS115<Z>^^580«g/L£;SU 3 & lCEDTA£:itI*.fc«^W: 
*&640»g/L«:^bfc (r©rt&l/3#N*M£4fi©7* U 
**fcV*MK) (07) „ 7 

i/ ^ ;i/B#I «: J8 v * fc*^ <fc *J . MK3?>;^ <Z>583i*# 5 — 8 fgSSifjD b 
fc. igllLfcW^SDS-PAGEfciitf^x;** yrfU y Y\Z J:&##tI£*^*> 



1 1 - 3 0 5 9 9 1 7 



11-084583 



[0 0 2 6] 

pPIC9K-4AhMK/ GS115CD 7 T - >* > # -«p#±»^ £u SP-t77D-^fe<k 

WJSU 60»M»B?««»[pH5.27?5|£jgftbfe»l ■ l^r/l/VS/Ttt©:* h U - 

>S vAtCT:/rM U 0.5M NaClfe;»*fc8HB?R"CSfcvV 

^C7)^2M NaClSr^e««IR v eMK^>^^S:»ffibfco *§ffi4£/£50«M Tris- 
HC1 ( P H7.5) <0»«*JC»bTa«fbfc. 38*f*S:J:Ea«f JCftffl bfei**»[T* 
^«ftbfe7T/l/V2/rttC0^ h U -i^-O^^U >»0.5»l<Z)#^AlC7:7 r 
^>TU 0.5M NaClS:^^e±iB««»[T**^i^^:^ti^«. 2M NaClSr^A,£± 
SB»«*T*MK^>^^S:j8ffibfe B *fflttS:^e7KtC*f bTS*f bTSJSMK 

3SJgMK^>;^(J!)HlMlt MALDIffi (natr ix-assisted laser desorptio 
n ionization/ t iae-of-f 1 ight »ass spectroneter) IC <fc *J fr o £ n f&ffib^:^ 
«f»tt. PerSeptive B i osysteasCD VOYAGER ELITE7?feS B 7b 'J y ^Xfcltli 
, Sinapinic acid (10Mg/«l 7"fe h - h U ;i//7K/TFA=33/67/0. 1) Sr/g^fc. 
^-9->y;i/$:30A U V h U *;^X»««:9fiIMfe»}|)[S:Ul 

MC7^>f ^^'J^lz-i/aXt Ubiquitin(+1 

) : 8565 . 89 (average) £ Myog I ob i n (+1 ) : 16952 . 56 (average) £ # > A ^ g £ b 

a: »S*!f£/?f<Z>PPSQ2l7?&-5o 

fCTyr-Val-Glu-Phe^MflJbfcfeCD) ©ttKI, K# CDN^**)^ Tyr-Val 

-Glu-Phe-LyscO 57^ BWBfc^tl*:*©* Tyr-Val -Glu-Phe-Lys-Lys-Lystf) 7 
7 ^ K^I&^tl^OD. Tyr-Val-Glu-Phe-Lys-Lys-Lys-Asp-Lys-Val-Lys-Lys 



miE#¥ 11-3059917 



1 1 -0 8 4 5 8 3 



%mfimO)m$k, Tyr, Lys, Asptf^m^tU 3 ft & li^ *»^*M K * 9 
[0 0 2 7] 

«»MK#>/^H0>j!B*f (^©2) 
SIJ&W 2 -e* £ ft fc«^**pPIC9DP-hMK/SMD1168£ 7 T - * > # b fz. 0 

A 600 =100 SK^TrtcU *0D«^4ty-^»llllS:H*&U «ft#*i:«3Wf* 

o£ 0 FPLCiC^oTMK^^/^^^mS^aO^b^S^ Jg*8HB*Cg* 
360Bg/Ltf*>ofe (09) „ 7 0 B(Z>Jg#±iflO»l*>£>MK#>/^KS:* 
#5 fcHIfiHcbT* SP-t7rn-^ 33<fctf-^^U >-fe7rn-^&ftfflb 

T*t!Kb£o Hitrap-Heparin ( y y , 1"L) 

^fcFPLC [50mM Tris-HCl (pH7.5) JBHBJKtp. 0-2M NaClJgS^JBEt- <fc 

FfflgBBr) #X SSiSDS-PAGE, #3BtcSDS-PAGE. 33 «fc tfNative-PAGE (native- 
PAGEtt, Davis0#&tC^oTfro£#\ g ft* H©*«^#iB^fc#>* 

«:»K:bfc) fef?oTifc«bfc#, #^*fc£©*w*Btf> 

[0 0 2 8] 



miE^^l 1 - 3 0 5 9 9 1 7 



1 1 —0 8 4 5 8 3 



r $ j »*(pioi) 



9 

10 



8 



2 
3 
4 
5 



6 



7 



Lys 
Lys 
Lys 
Asp 
Lys 
Val 
Lys 
Lys 
Gly 
Gly 



114 
119 
132 
109 
125 
137 
123 
121 
94 
94 



[0 0 2 9] 

fS*4$:100/iLc7)M7Kic?§iBb. ^(D\H<D50 fiLZiS^ tc£g&b 

L8500 £E^fc7^ y»^*fi5S^ J: *JMK©7 ^ 7 ^fflf£££*#T b 
[0 0 3 0] 



1 7 
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[*2] 

Aaino acid Expected hMK(Std) rhMK 

it?* (pPIC9DPhMK/SMD1168) 



Asx 


8 


7.66 


7.70 


Thr 


10 


9.51 


9. 59 


Ser 


3 


2.81 


2.78 


Glx 


11 


11.22 


11.37 


Gly 


16 


16. 00 


16.00 


Ala 


10 


9. 96 


10. 03 


Val 


5 


4.88 


4.89 


Cys 


10 


n.d. 


n, d. 


Met 


0 


0.00 


0. 00 


lie 


2 


1.85 


1.93 


Leu 


1 


0. 98 


1.01 


Tyr 


2 


1.93 


1.73 


Pbe 


3 


2. 93 


2.97 


Lys 


23 


22.81 


22.62 


His 


0 


0. 00 


0. 00 


Arg 


7 


6.73 


6.80 


Trp 


4 


n.d. 


n.d. 


Pro 


6 


6. 11 


5.89 



[0 0 3 1 ] 



3241.3)T*&U (H10) , S±&GS115*^SMD1168icX3g-r&i:i:t;«**fr 
pPIC9K-4AhMK/GS1150)»££J*«LT, ^ < fl|^ £ ft 

MKS%CO*/>f'}-frm&]t:&ttn%m (pHILD4-hMK/GS115) &J»HU 5fc 
3B$nfcMKSr»3SL,TRJI^«fL^:iie5l$:EIl l ic^f . KiEMK<z>fcf-*tt 
*fciB^ («H£*13241.6) #\ «[#-«^e)18«JB-&LT^-5i:#Ae>*l-SM 



1 1-3059917 



!fi^L 1 1-084583 

I 

£MKh#X.<b*l£ 0 KiEMKttftSSI^b^»e>*l-f, *gtf>*££GD^ 
#VA C Ifejd^T, r(7)l6^ttpPIC9DP-hMK/SMD1168&MK^>^^H©^i6* 
WSSrKHb, Btf, 75^L<Z)M7MC*§#PU ^COft50 ^ L£ H \LT $ ) Bfc#*T ft 

^2 tc^-r, 

[0 0 3 2] 

(1) NIH3T3*g«l^«iJ^(DitSlrS« 

Swissv9*»JfcS*<&«ft»^ 
Mb7c D 96-Well*HflB#*:7U- MC^i;b*fe*J, 2000flG>NIH3T3«|JfiS:«li 
U 10%-f?^7^lfil^ (FCS) SrSaPbtDulbecco's modified Eagle medio. (DME 
M) T*24^ia«#L/fco r©JS**CKlEMK&0~5000ng/«L (BSA«r«i£# >^ 
^gh LfcBCAffi£*t5< * W^KifiSD 8$#nb£DMEM/Ha«*s F-12 1: liB£" 
ITS (lOmg/L human insulin, lOmg/L human transferrin, 10/ig/L se 
lenous acid) ic£*S*U 3 & IC2B H«* bfc. #«*CWST-18** 

ofc (HI 3) . 
[0 0 3 3] 



1 1 - 3 0 5 9 9 1 7 



iff^P 1 1 -0 8 4 5 8 3 



,</7#- M P PIC9-hPTN" fe*SSbfco M h PTN^>7^SS3- Ft"£cDNAte 
. PTNcDNA (ffiJU#-& : 6) «IK*JlEcoRISiKa5& Sr^fri* > 

^PCR^'fV- 8) . fej:t>7>f-fe>XPCR^7-f7- ( 

IH^JS-^ : 9) £MV^PCR5:jS£:fi 1 V\ jSJSPTNcDNAiffllU *KBXL1- 
Blue MRF' feJgjMESi LT»fc. 
[0 0 3 4] 

[£J6« 9 ] PTN*>;^ fifS^ f # - ic <fc -5 tf * y^#tf>^He& 

|?Jfe#5 2tc8ibT. pPIC9-hPTN£, tf *7»#GS115K:#A U PTN^>;1 
^56^l6mttpPIC9-hPTN/GS115$:^fe 0 
[0 0 3 5] 

P PIC9-hPTN/ GS115S. §6S6W 4 OD^&UCSI DT, 7 r - J* > # U ^<£> 
^*J:fff50# IfeHPLCA^A (PolySULFOETYL A ; Poly LC*±) "C^flibfco 
ti, 0.7 M Na 2 S0 4 -35 *M MPB ( U >»«««pH2.7) 7?fTofeo 4 iC 

^^IHSOd^TfttaaftifCDfi^**!. 140-1624H*. ifflPTNh^ 
179^CZ)ll 0 -^^^iEPTN^>7\ 0 ^®^^^$tl§ 0 fcf-*ffi«<fc*; 
. *iEPTN^>^^<3Daifc»3K4tt259»g/«L-e*>S (A280=l«g/«1 £ b T$Ub 
£ 0 PTN(7)a»f»*«»ttl-5A 280 =l»«/«LfcbTSti|:) • 

[0 0 3 6] 

[Sg*«i l] »SPTN*>^^RcoiK«f 

iiPTN(Z)T^ *380> 7^7 »S?Utt* 3 iZ^-t <fc -5 tCSiE P T N * > A 
[0 0 3 7] 



1 1 - 3 0 5 9 9 1 7 



1 1 - 0 8 4 5 8 3 



[*3] 



mg. (pioD 



2 
3 
4 
5 
6 
7 
8 
9 
1 0 



Gly 
Lys 
Lys 
Glu 
Lys 
Pro 
Glu 
Lys 
Lys 
Val 



95 
111 
111 
96 
112 
75 
58 
74 
86 
67 



[0 0 3 8] 

MALDIffilC J:£RS#*fT*li, 5302.8^1 KffH C 15305. 3&£fc £ fcf- 

(01 5) „ »2 tr-^li«Mf$*XfePTNS:^"rt>©h#*e>4xS. 

^ffie ± y % h*r© ^ & v ^ % © » $ n fe p t n fe 5 e» o 

-i:^^ riff &*ifcPTN#;/A?Rtt, KIE&^PTN 

hPTN/GS115^PTN^>/^S(7)^^«^^^ffl^®bTV>^^#^e»n^o 
[0 0 3 9] 



[0 0 4 0] 

5'aoxi) . tr^yseaatt^x^r ^ -if (phoi) c^>y^;i/HWl (S) , A0X1 
&&*<Dmi£»1&<Dtc.(to<Di)MWt&l (3'aoxi-tt) , fcJ;^' A0Xih*tctf*yBI 

*^fe»DNA^C7)asfi#^«J}f AtCg5^-r^3'A0Xl$:^^. ^/l/BBJUttftlC 



2 1 



miiE^¥ 11-3059917 



ij^Ap 1 1-084583 



v ,l/^n-^>yfflte*:*t?. ^mm^(Dmmm^^tLX. P BR322ffl*ColE 

fe-f- (Aapicillin) . £ J: CP hf * 7** t X ^ V) - ^ t: K D - if^^ 
(HIS4) £^tfo 

BJ»JftStHT**5- CD ^ ^l/KW©«Wf»fiS:. (2) tt. ^U^ngH 
*aoxi) , -y-^^n^-fex * -fei/trs/xftjRCDa i H-?(Z)i/y^;i/Be^J (s) , a 

OXl»e^©«^**g©fctf)a)DNABBJ»J (3'AOXl-TT) , £ <fc 5' A0X1 hft IC fcT * 

«jCV^^D-^>y»ffi«:*tr- *»«-ea)«KW»jfti:L/T, pBR322fi* 
ColEl&<£#, r>trS/ f J>Bttae? (Ampicillin) , tf 

^rset^fy;-^ftKnyt-fie? (his4) . fcj:tf*^-v>f s/> 

ffiffiSe^* (Kanamycin) £^fr 0 
[05] MK# >;1?Stl83i'<* ^-iCftflS-rSpPICGOXiJgSr^-rHT?*)* 

*aoxi) , ■y-^*n^iz^-'fe ^i/xfi*0a l B^tos/y-^i/fflJO (S) . A 
0Xl««-fCD«5*»©fe«)©DNASJ!I (3'AOXl-TT) . £ J: tf5' A0X1 hfttC fcT* 

r*e»fe(*DNA^©»fa#«w»AtcBB^-r€>3'Aoxis:*^ s/^;i/B2#ifi 

«jc^^^n-->y»ffiS:*tr i , *»B-e©*»BB»jfti:bT, P BR322ft* 
Col El MV-^^LT, T>tT2/U VWItae'f- (Ampicillin) , 

ir^hf *TBSt^f Kny^-ifae^ (his4) 

[0 6] MK# W^g^«pPIC9K-4AhMK/GS115 *y ^; n ^ "fe X * i2 U tf 
.>xffi*C0a 1 H^-©S/^;i/ffi?aS:*tf) ^5»M EDTA#fiT, EDTA###TtC 
i3»577-^>^-«*. £J:t;pHILD4-hMK/GS115 (MK # >/1*HB*5i* 



aifE4$¥ 1 1 - 3 0 5 9 9 1 7 



43^ 1 1 - 0 8 4 5 8 3 



[g7] H£<. Be^StlSt^MK^v/^R^Mfe, fplct*«IS 

[0 8] MK^>^^3Bt«3S**pPIC9K-4AhMK/GS115 ("9" »)/ AD^t^ * *fe U tf 

[@9] MK^>^^3tt»3Kt*pPIC9DP-hMK/SMD1168 (i*- ^ * D ^ iZ X • 1z 1/ 
fcf S/xft*£>a 1 H^-(DS/^;i/SJ!IS:*tf) 0)7 7 EM'S** 
#_t?jt^<Z)MK# >/1^R(7)«3H**FPlX^Tjlil£bfefe*&^t"y^7-efeS 

o 

[HI 0] HD<. KiEMK#>^^«»3B#pPIC9DP-hMK/SMD1168 

[01 1] H&<. MK^>^^««35#pHILD4-hMK/GS115 (MKJW^Jt 

[Hi 2] 58^t*pPICDP-hMK/SMD1168S:7r--^>d'-^fil"e#e>4xfe»J3M 

[HI 3] MfcMK#yrtt&K.£&Mn3T3mB<0%tefe&&^'*&'€%>2><> 
[HI 4] P PIC9-hPTN/ GS115©:7 7-;*>^*J:»0)HPLC#^i> (PolySUL 

FOETYL A ; Poly LC*±) lC<fc £*§ffi-/n V J A/ Z^M^foZ* 
[HI 5] S#J:«*^^«Kb^PTN^>A 0 ^S^MALDm*^«T^^ 



2 3 &IiE43¥ 11-3059917 



1 1 -0 8 4 5 8 



SEQUENCE LISTING 
<110> Meiji Milk Prod co ltd 

<120> Production of Midkine family proteins in methyl otrophic yeast cell 
s 

<130> P99003 

<141> 1999-03-26 

<150> JP 10-236621 

<151> 1998-08-10 

<160> 9 

<210> 1 
<211> 562 
<212> DNA 
<213> Human 

2 4 &fIE*S¥ 11-3059917 





11-084583 






<400> 1 








atgcagcacc 


gaggcttcct cctcctcacc ctcctcgccc tgctggcgct 


cacctccgcg 


60 


gtcgccaaaa 


agaaagataa ggtgaagaag ggcggcccgg ggagcgagtg 


cgctgagtgg 


120 


gcctgggggc 


cctgcacccc cagcagcaag gattgcggcg tgggtttccg 


cgagggcacc 


180 


tgcggggccc 


agacccagcg catccggtgc agggtgccct gcaactggaa 


gaaggagttt 


240 


ggagccgact 


gcaagtacaa gtttgagaac tggggtgcgt gtgatggggg 


cacaggcacc 


300 


aaagtccgcc 


aaggcaccct gaagaaggcg cgctacaatg ctcagtgcca 


ggagaccatc 


360 


cgcgtcacca 


agccctgcac ccccaagacc aaagcaaagg ccaaagccaa 


gaaagggaag 


420 


ggaaaggact 


agacgccaag cctggatgcc aaggagcccc tggtgtcaca 


tggggcctgg 


480 


cccacgccct 


ccctctccca ggcccgagat gtgacccacc agtgccttct 


gtctgctcgt 


540 


tagctttaat 


caatcatgcc cc 




562 



<210> 2 
<211> 143 
<212> PRT 
<213> Human 

<400> 2 

Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu Ala 

15 10 15 

Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 

20 25 30 

Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 

35 40 45 

Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 

50 55 60 

Thr Gin Arg He Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

2 5 1 1 - 3 0 5 9 9 1 7 



iff 1 1 -0 8 4 5 8 



Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 

85 90 95 

Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 

100 105 110 

Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 

115 120 125 

Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 
130 135 140 

<210> 3 
<211> 48 
<212> DNA 
<213> Hunan 

<400> 3 

gcgcccgaat tcaaaaagaa agataaggtg aagaagggcg gcccgggg 48 

<210> 4 
<211> 46 
<212> DNA 
<213> Human 

<400> 4 

gcgcccgaat tcttagtcct ttcccttccc tttcttggct ttggcc 46 
<210> 5 

2 6 ffiIE#¥ 11-3059917 



1 1 -0 8 4 5 8 3 

<211> 60 
<212> DNA 
<213> Huaan 

<400> 5 

gcgcccctcg agaaaagaga ggctgaagct aaaaagaaag ataaggtgaa gaagggcggc 60 

<210> 6 

<211> 507 

<212> DNA 

<213> Himan 

<400> 6 

atgcaggctc aacagtacca gcagcagcgt cgaaaatttg cagctgcctt cttggcattc 60 
attttcatac tggcagctgt ggatactgct gaagcaggga agaaagagaa accagaaaaa 120 
aaagtgaaga agtctgactg tggagaatgg cagtggagtg tgtgtgtgcc caccagtgga 180 
gactgtgggc tgggcacacg ggagggcact cggactggag ctgagtgcaa gcaaaccatg 240 
aagacccaga gatgtaagat cccctgcaac tggaagaagc aatttggcgc ggagtgcaaa 300 
taccagttcc aggcctgggg agaatgtgac ctgaacacag ccctgaagac cagaactgga 360 

2 7 ffiSEW ¥ 11-3059917 



1 1 - 0 8 4 5 8 




agtctgaagc gagccctgca caatgccgaa tgccagaaga ctgtcaccat ctccaagccc 420 
tgtggcaaac tgaccaagcc caaacctcaa gcagaatcta agaagaagaa aaaggaaggc 480 
aagaaacagg agaagatgct ggattaa 507 
<210> 7 
<211> 168 
<212> PRT 
<213> Human 
<400> 7 

Met Gin Ala Gin Gin Tyr Gin Gin Gin Arg Arg Lys Phe Ala Ala Ala 

15 10 15 

Phe Leu Ala Phe lie Phe He Leu Ala Ala Val Asp Thr Ala Glu Ala 

20 25 30 

Gly Lys Lys Glu Lys Pro Glu Lys Lys Val Lys Lys Ser Asp Cys Gly 
35 40 45 

Glu Trp Gin Trp Ser Val Cys Val Pro Thr Ser Gly Asp Cys Gly Leu 

50 55 60 

Gly Thr Arg Glu Gly Thr Arg Thr Gly Ala Glu Cys Lys Gin Thr Met 

2 8 ffli£4$ ¥ 11-3059917 



1 1 - 0 8 4 5 8 3 

I 

65 70 75 80 

Lys Thr Gin Arg Cys Lys He Pro Cys Asn Trp Lys Lys Gin Phe Gly 

85 90 95 

Ala Glu Cys Lys Tyr Gin Phe Gin Ala Trp Gly Glu Cys Asp Leu Asn 

100 105 HO 

Thr Ala Leu Lys Thr Arg Thr Gly Ser Leu Lys Arg Ala Leu His Asn 

115 120 125 

Ala Glu Cys Gin Lys Thr Val Thr He Ser Lys Pro Cys Gly Lys Leu 

130 135 140 

Thr Lys Pro Lys Pro Gin Ala Glu Ser Lys Lys Lys Lys Lys Glu Gly 

145 150 155 160 

Lys Lys Gin Glu Lys Met Leu Asp 

165 

<210> 8 
<211> 48 
<212> DNA 
<213> Hunan 
<400> 8 

2 9 ffiHfS¥l 1-3059917 



ft¥ 1 1 —0 8 4 5 8 



gcgcccctcg agaaaagagg gaagaaagag aaaccagaaa aaaaagtg 48 

<210> 9 

<211> 42 

<212> DNA 

<213> Human 

<400> 9 

gcgcccgaat tcttaatcca gcatcttctc ctgtttcttg cc 42 



3 0 ffitEff ¥ 11-3059917 



11-084583 

I 

mm 

[HI] 

< 5*A0X1 x-PHOl signal sequence 

TTATTC6AAACG/AT6 TTC TCT CCA ATT TTG TCC TTG GAA ATT ATT TTA GCT 

TTG GCT ACT TTG CAA TCT GTC TTC GCTvCGA 6AA TTC CCC GGG ATC CTT A6A CAT 
--PH01 signal sequence >v<- -Multi cloning site x-3'AOXl- 

[02] 




Bgl II 



1 ffiSE4f ¥ 11-3059917 



1 1 - 0 8 4 5 8 3 



[03] 



5'AOXl . .TTCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT 

Met Arg Phe Pro Ser lie Phe Thr Ala Val 
(1) 

TTA TTC GCA GCA TCC TCC GCA TTA GCTIGCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 

Leu Phe Ala Ala Ser Ser Ala Leu Ala'Ala Pro Val Arg lie Thr Thr Glu Asp Gl u 

ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG GAT TTC 

Thr Ala Gin He Pro Ala Glu Ala Val lie Gly Tyr Ser Asp Leu Glu Gly Asp Phe 

GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT 

Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asp Gly Leu Leu Phe He Asn 



ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT CTC GAG AAA AGA I GAG 
Thr Thr He Ala Ser He Ala. Ala Lys Glu Glu G.ly Val Ser Leu Glu Lys Arg'Glu 

(3) Hind III 

t nSna BI Eco RI Avr II Not I 

GCT1GAA GCt ITAC GTA GAA TTC CCT AGG GCG GCC GCG . . . 
Ala*Glu Ala'Tyr Val Glu Phe Pro Arg Ala Ala A>a 



[04] 




2 



1 1 - 3 0 5 9 9 1 7 



4$ip 11-084583 

I 

[05] 




3 



ffi!Ei|$3p 11-3059917 



11-084583 



[06] 




pHTLD4-hMK/GS 115 



4 



1 1 - 3 0 5 9 9 1 7 



4t^P 1 1 — 0 8 4 5 8 3 



[07] 

0.8 




pHILD4-hMK/GS 115 



5 



miE^ 5 ? 11-3059917 



1 1-084583 



[08] 



o*** n i i i jmn i ij iii nnao — 







Mass (2tttf) 


CD 




13778.96 


<2> 


O-YYEFt 


» O 1 1 c . I 1 




(666.85) 




<3> : 




12855.73 




(256.38) 




<3> : 


<3>-DIV« 


12256.91 




(598.82) 






8 






to 






















— i < — 1 1 



or 



0> 



[09] 



13000 

■<**) 



9 
K 

g 

L 



pPIC9DPNfc'Sroil68 




Dags after Induction 



6 



&fiE*rf *F 1 1 - 3 0 5 9 9 1 7 
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